# 




.UJ 

UjOl 

or <c 

CO 

LjCO 



00 



to 



□ 0 

000 

^UJ 
ON 

2: _J 
<o 

C£ LU 



CM 
CD 
CNJ 







1 — 


LU 


CO 


> 


q: 


LU 


Z> 


O 


CD 


UJ 





< 



< 
UJ 

t— 

CO 
CL 
3 




_J v_ Ld 

^1 g z LZ 

_l £ W U. 
Q- Z) UJ 

UJ . - UJ (_) 

^ o; m 
co 1- a: < 
3 _i< o 

CD CO O UJ 



CO 



Q 
UJ 
I — 

o 

UJ 

co o 
u. 0 



a: 5 
en uj 

UJ 

2 o 
< o 
o 

.0 

-I c£ 
Ul cn 

uj^E 

o < 
a. 1- o 

o uj 
x -j x 

I— CO I — Q_ 



Sfc 

13 LJ 
OO 
UJ O 

u. a: 
uj 



< 

ID 

a 

UJ 

1 




o 



0£ 




UJ 




GO 




CRI 


0 


< 


CO 




CD 




Z> 




CO 





Q CO 

uj cc 

_l CO O 

often 
cc cn 

Q_ Ul 

> 
o 
o o 

< Ul 

o co q: 
z co 
< uj o 

o:2h 



o 
o 

o 




o 



< 

UJ 
Of 
h- 
C0 



o 




5 



a: uj 
0 o 

CO UJ V 
CD -lA 

CO < 

o 



Q_ I— 
h-< 
DQ 
O. 



oi< 



01 



CM 

o 



CD 



I 



1 — LU 
(/)Z< 



CD 
CD 



3 
CL 
O 



00 
CD 



< 



O 

OH 



□ 



k 



<N 
CD 



15 



LxJ LU 

< ^ 



CN 



22^ 






O 


i ca <r 


LU 


4/256 
OWNST 
ODUL 


W/F 


(002 





< 





i<; < 
c/> £ in 

Q- =3 O 
pro 



ER 




LITT 




Q_ 




CO 





fsl 


1— 


in 


ID 




CL 


Csl 


21 


1 


Ll. 


lO 





00 



J 



00 

St- 

o2 




CM 



O 

m 



_ILU 

o' 







o£ 


CO 


O-J 






(XXL 





CD 



V 



J 









CATF 
TREA 
NG) 




IGNATE 

:(allo 

GNALI 






rn LJLJ — 




Qi=> 



en 
oo 




en 



2 
LxJ 




f 

CNJ 



I 



.A 



f"0 



O 
CO 

<c 

CO 



o 



<£ | 1 U_l 






ON 


LU 
CD 


O 


1 INFAI 






!< 


OUN 


UU 

or 

LU 


LU 


A 


O 


CO 


LU 
O 



CD 
CM 





CN 



CM 




V 


LU 
CO 


or 

LU 




<c 






CD 
1 i 1 


UN 






o 









< 


1 ( 




O (/) 
C£ C£ (/) 






LU O < 
M Q. 


UJ 


1 


1 



o_nr> 



CO 



IT) 
CD 



CO 

co|±! 



£ o 

CO ^ 

o 



Q 

O 
— I 




oo 



< 
O 



H^j] o 



5 



< 



c3 fO 
!±j O 



5" CM 
0 0 




A 



# • 



FIG. 6E 



UPDATE RATE 


COARSE COEFFS 


FINE COEFFICIENTS 


1 kHz(1 ms) 


K0=2_ 
K1=2 1D 
(BW=50Hz) 


K0=2 
K1=2 2D 
(BW=1Hz) 


300Hz(3.3ms) 


K0=2 -15 
K1=2 1D 

(BW=20Hz) 


K0=2 
K1=2 ^ 
(BW=1Hz) 


1 OOHz^l UmsJ 


KO-2 . 
K1=2~ 16 
(BW=10Hz) 


KO-2" 16 
K1=2 22 
(BW=1Hz) 


50Hz(20ms) 


K1=2 ]/ 
(BW=5Hz) 


K1=2 21 
(BW=1Hz) 


30Hz(33ms) 


K1=2" 18 
(BW=3Hz) 


K0=2 -21 
K1=2 21 

(BW=1Hz) 


10Hz(100ms) 


K0=2 -20 
K1=2 20 

(BW=1Hz) 


K0=2 -20 
K1=2 20 

(BW=1Hz) 


5Hz(200ms) 


K1=2 2U 
(BW=1Hz) 


-18 

K0=2 -20 
K1=2 20 

(BW=1Hz) 




m 








m 
) 


) 
( 


z 


Z 


o 


o 


1— 

>- ^ 


0- i i 


cr z 




o o 


o o 


z z 


LxJ Z 


LU |_U 


Q LU 


CO 


CO 


Ld 


LU 




O 



m 
m 





on 

UJ 


Q_ 


1 

_J 

o 


CO 


C£ 
\— 








o 




o 




FIG. 8B 



389 
I I I I I i 
TxFIFO 
I I I I I I 



•390 



396 



— N 



537- 



TIMING 
GENERATION 

273^ 



DOWNSTREAM -\ D/S _n 
CONTROLLER "1 INTERFACE M 

T ^ 



392 



274 




397^555 



RxFIFO <= 



RxFIFO 
i ii i 



I I I I 
RxFIFO 
i i i i 



I I I I 
RxFIFO 
1 I I I 



l I I I 
RxFIFO 
i i i i 



I I I I 
RxFIFO 
i i i i 



I I I I 
RxFIFO 
i i i i 



i i I I 
RxFIFO <: 
i i i i i i 



rV 



1 



u/s 

INTERFACE 



rV 




BCM3137 a_a Rpy ^ 1 ^ 7 
INTERFACE^ BCM313/ 



^) BCM3137 
NTERFACE 



O BCM3137 



BCM3137 /la 
INTERFACE w 



BCM3137 



BCM3137 /la rpk>i71^7 
^ INTERFACE^ BCM3137 



=D BCM3137 /la Rpy-zi-zv 
NTERFACE ^ BCM3137 



rV 



NTERFACE f^l BCM3 1 37 



interface!^ bcm3137 



5 






1 — 


1 


or 




UJ 


o 


CONV 



o 

CD 




UJ 




M 


<c 

Of 

1 


< 


CO 


ZD 




O 


O 


UJ 


u_ 




O 










CO 


o 


CO 


UJ 




o 


<: 


o 








Q_ 






O 


UJ 


O 




<c 


m 








<c 

UJ 


AS 


C£ 


U_ 


CL 





CD 
CN 

m 



CO 

m 







cn 


L_i_J 




cn 






Lj_J 
CJ5 




BA 











lO 
00 

m 



m 



IK 



o 
1 — 
o 



h 

m 
in 



i_i 1 



m 











0 




l_J 











00 

CD 

m 



•ji' 



□ 










uj 


>- 










Ld 




< > 




0 0 




\— 


O 




CO 


UJ 




< 












00 






m 



CM 
CD 



UJ 








z 


UJ 
X 




u_ 








O 



7 7 



00 
m 



o 
m 



CD 



m 
m 



< 



CD 
CN 



00 

00 £j 

1 ■ 1 o 
<~K CD 

5lcn 



1 



/I 
00 



— LjJ 

00 

C^CL 



FIG. 1 1 



CRI (CONTENTION RESOLUTION INTERVAL) 




493 



568 



TPROCESS 



520 



RANGING 
WINDOW 



499^ i 








495-^ 





X 



dd 



FIG. 13 



NUMBER OF TRIES 
EXCEEDS THRESH . 



START 



■300 



INTERARRIVAL 
TIME ESTIMATION 



■301 



f RESET TRIAL COUNT/ 

DISABLE LOOP, 
RESET LOOP INTEG VALUE 



303 




305 



ENABLE LOOP, LOAD COURSE LOOP 
COEFFICIENTS, LOAD ACQ_ERR_THRESH 



■307 



WAIT FOR ACQ_THRESH 
TIMESTAMPS 




LOAD FINE LOOP 
COEFFICIENTS, 



310 



-311 



WAIT PROG TIME 




313 



FIG. 14 



•1101 



■1100 
■1101 



■1101 



PAYLOAD 



PAYLOAD 



PAYLOAD 



FIG. 15 — 1103 

■11 07^-1105^-1107^-1 105 /— 1105 





G 




G 




G 








U 




U 




U 








A 


DATA BURST 


A 


DATA BURST 


A 


DATA BURST 






R 




R 




R 




R 




D 




D 




D 




D 



FIG. 1 6 

-1109 



■1107 
-1105 



DATA BURST 
1105 



-1107 



-1110 



QPSK 


16 QAM 




PREAMBLE 


PAYLOAD 




v ¥ > 



FIG. 1 7 



-mi 



-1112 



-1110 



BINARY PATTERN 


UNIQUE 
WORD 


PAYLOAD * 


v 


A J 


PREAMBLE 




16 QAM 


QPSK 




1110 



1109 



FIG. 1 8 



1124 




1125 



□ 



□ 



FIG. 1 9 



■1140a 



■1146 



INPUT- 




-1145a 



MATCHED 
FILTER 



-1147 



PHASE 
DETECTOR 



-—OUTPUT 



-1145a 



FIG. 20 

-1146 



-1140b 



INPUT— 



MATCHED 




RESAMPLER 




FILTER 




















' ^-1163 ^ — 1162 ^ — 1 1 SI 






NCO 




LOOP 
FILTER 




PHASE 
DETECTOR 







-OUTPUT 



I . ; 




% 3 



UiJ 

da 

E3 



r/^k i — ^- 






or 




o 


Lul 
CO 
< 


:ct 


Hd 


1— 

LU 




O 



O 









O 




:ct 


DU 

rn 


i— 

UJ 




Q 



ZJZJ 



FIG. 2 3 

^1200 



-1203 



INPUT- 



PHASE 
DETECTOR 



■1205 



■1201 




NCO 



. LOOP 
FILTER 



1204 



-1202 



SENSOR AND 
AMPLITUDE 
CONTROL 




FIG. 25 A 



610 




612^ 


r 


519^ 


618^ 


ANALOG 
AMPLIFIER 




BURST 
DEMODULATOR 






GAIN 



A/D 




WIDE BAND 
POWER ESTIMATOR 




^614 



FIG.25B 



1350- 



■1351 



1352 




FIG.26 



700a 



Q h- 
Ld < 



< 





CHANNEL 1 






DEMODULATOR 


700b 


/ 




CHANNEL 2 






DEMODULATOR 


700c 


/ 




CHANNEL 3 






DEMODULATOR 




• 




• 

• / 


700n 




CHANNEL N 




\ 


DEMODULATOR 





\ 



_J =) o 

< 5 

Q < 



/ 



FIG. 27 



CABLE MODEM 
TERMINATION SYSTEM 



r 



336 



700o 



O- 
I — 

3< 



5 

Q 
UJ < 



MONITORING 
CIRCUIT 



l_ 



OATA 



CONTROL 



CHANNEL 1 
DEMODULATOR 



700b 



DATA 



CONTROL 



CHANNEL 2 
DEMODULATOR 



700c 



DATA 



CONTROL 



CHANNEL 3 
DEMODULATOR 



700n 



DATA 



CONTROL 



CHANNEL N 
DEMODULATOR 



DOWNSTREAM 

MESSAGE 

FLOW 



TO TRANSMISSION MEDIUM 



r 



1 



DEMODULATOR 






MODULATOR 




/-717 


CONTROL 
CIRCUIT 

i 






i ^716 



L_ 



CABLE MODEM 



I 



■12 



FIG. 2 8 



DIGITAL 
DATA OUTPUT 

i 



MAC 



I 



UPSTREAM (U/S) 
BURST RECEIVER 



I 



MODULATED 
DATA INPUT FROM 
TRANSMISSION MEDIUM 



N 

"'4 








_ J 
UJ 


1 


o 




MBOI 


:llat 


CHAN 


>- 


i — 


c/) 


SN 


CO 


UJ 


o 


Z) 


Z 


o 






Q 


EW 


or 






UJ 


< 




UJ 


UJ 


< 


Q 


RAT 


FOR 



31 
O 



i 



X 




^ (/) 

Ld >- 

Q CO 
O 



O 



Ld 
_l 
DO 
< 



Ld 



< 
LjJ 

t— 

CO 
Q_ 



r 



_l Ld 
CO Q 

< O 
O -5 



cm 

LxJ 

en 

UJ 
Q_ 
CL 
Z> 



CD 



< 

o 
< 



UJ 

< 



CJ 
< 



UJ 

< 
u_ 

o 
< 



01 
UJ 

>- 



< 



1 



en 

UJ 

>- 



< 
o 

co 
>- 

X 
Q_ 



00 
CN 



O 



< 



< 



n uj 




FIG. 41 



H 

5 

*4 



DATA 
INTERFACE 
ETHERNET OR 
INTERNET 



CONTROL 



■10 



DATA 

CONTROL MESSAGE 



MAPS 



187 

189 ^-193 



0/S 



196-^ 
208-^210- 



REQ 


DATA 


CONTENTION 


ACK 


IE 


GRANT lE'S 


DATA IE 


lE'S 



MAP GENERATOR 



SAMPLE MAP 



■198 
DATA REQUESTS 



■195 



COLLISIONS 



DATA 



■194 



CMTS 
( HEADEND ) 



192 




U/S 



■191 



< 



cm 
—i o 
u I— 
£ Q- 

< O 
CO 
O UJ 

Q 



< 



2e 










CABLE 
MODEM 




2d 










CABLE 
MODEM 





Q_ 
< 



< 



< 



Q_ 
< 



CO 




o 



O 

_i 
o 

CO 



o 
< 



o 

_ ^ . 

< -I < 

> CJ O 

Q_ Q_ Q_ 

< < < 



O 
CO 



_i ^ 5 

< -J < 

> CJ O 
Q. Q_ Q. 

< < < 



1^ 
Q 



_l 
CJ 
CO 



< 



Zi ^ ^ 

< _J < 
> CJ o 
Q_ Q_ Q_ 

< < < 



if) 
CO 



MM , M M 



O I o 

C£ UJ 

t= o — 1 

Z < UJ 

o lT: z 
oq:z 
uj < 

CLt= X 

< z o 



CD 
CD 



O I — 
or UJ 
I — n — 1 

2 < LxJ 

UJ < 

Q_ t= 31 
< Z O 



MM 



jaw 
%- 3 



fa* 



5: 






cr 

i , ■ 




to to 




LLE 




35 

CO 


< 


o 




_j Q 

<c — 


q: 


cr 


<4 ► 


CO 


CONT 




EXTERN 
SRAM 






CO 






ct: 


<c 






CO 


Li_ 










o 




CD ^ 



is 



ER 






> 


O 


LU 
CJ> 


1— 


LU 
Od 


z> 


Q 


1— 


O 


CO 




Qd 


LU 


ZD 


Q 


m 





o 

CO 



CD 

T 

m 

CD 



Q 
_l 


TA 






< 


_J 


§ 


Q 


O 


Q_ 


Q_ 


Q_ 


< 


< 


< 




2 


2 



_j 

o o x 
en u - 



o 
o 

Q_ 
< 



LU 

o 

2. 

LU 



LU 

-z. 
< 

X 

o 



FIG. 5 2 

RNG. OFFSET 7 BYTES 



STATUS 


TIMESTAMP 


CH. ID 


SID 


PWR. 


FREQ. 


TIME 


2 BYTES 


4 BYTES 


1 BYTE 


2 BYTES 


2 BYTES 


2 BYTES 


3 BYTES 



FIG. 5 3 



RNG. OFFSET 7 BYTES 



STATUS 


TIMESTAMP 


CH. ID 


SID 


PWR. 


FREQ. 


TIME 


EQUALIZER COEFFS. 


2 BYTES 


4 BYTES 


1 BYTE 


2 BYTES 


2 BYTES 


2 BYTES 


3 BYTES 


32 BYTES 



*'4 

: , 



BASED ON THE STATUS BYTES[7:5] BITS. THE FOLLOWING STATISTICS ARE KEPT USING COUNTERS. 



SLOT DEFINITION 


STATISTICS 


CALCULATION 


DATA 


1. NUMBER OF SLOTS 

2. NUMBER OF SLOTS WITH POWER BUT NO DATA 

3. NUMBER OF SLOTS WITH BAD DATA 

4. NUMBER OF GOOD DATA-SLOTS 

5. TOTAL NUMBER OF FEC BLOCKS 

6. NUMBER OF FEC BLOCKS WITH CORRECTABLE ERRORS. 

7. NUMBER OF UNCORRECTABLE FEC BLOCKS 


NO UW 
UW AND (BAD FEC OR BAD HEC) 
UW AND GOOD HEC 


REQUEST(CONTENTI0N) 


1. NUMBER OF REQUESTS RECEIVED 

2. NUMBER OF COLLIDED REQUESTS 

3. NUMBER OF CORRUPTED REQUESTS 


NO UW 
NO UW OR BAD FEC OR BAD HEC 


REQUEST/DATA 
(CONTENTION) 


1. NUMBER OF PACKETS RECEIVED 

2. NUMBER OF COLLIDED PACKETS 

3. NUMBER OF CORRUPTED PACKETS 


NO UW 
NO UW OR BAD FEC OR BAD HEC 


RANGING 


1. NUMBER OF RANGING MESSAGES RECEIVED 

2. NUMBER OF COLLIDED RANGING MESSAGES RECEIVED 

3. NUMBER OF CORRUPTED RANGING MESSAGES 


NO UW 
NO UW OR BAD FEC OR BAD HEC 



da 



-34 



BURST 
DEMOD 



FIG, 5 5 



SERIAL DATA 



-213 



BIT CLK 



BLK_DV 



CLK 



DAT(S<-M) 



DAT(S->M) 



SLAVE SELECT 



MAP DATA 



MAP CLK 



MAP DAT VALID 



M/S CLK 



(RX_NOW) 



FIG. 5 6 



.SERIAL 
f DATA 



-320 



^SPI 



HE 
MAC 
-330 



SERIAL 
CONTROL 



-240 



BITCLK 



316- 



BLKDV 



317- 



DATA- 



run — _tu~l 



-318 



-304 



302 



—j (PREPENDED INFO. X~ DATA ) 



iJ3 



HA 
38- 



00 

(J 



in 




LON 




LU 




NOI 




o 




LU 


jQ 


SLOT 






is 

5; 



CO h- 
CH CO 

rr 



\— 
>- 

OQ 



CO 



OQ 
I 

OQ 
CO 



m 

CN 



m 

CN 



o 
m 

CN 



00 

io 



CO 





CO 
LU 






Cfc^ 
LU 


m 




CNJ 




ro 






Or 

LU 






CO 
LU 






QQ 








RAN 


LU 
CO 




Li_ 




U_ 




O 




CO 
LU 






CO 


OQ 




CM 


Q 


LU 






nz 


QQ 


o 





CO 



CO 
LU 

CD 



CO 

CO CO LU 

^££= 
!< ZD DO 



CO 



CNJ 



CO 

LO 

CN 



m 
m 

CNJ 



• 



CN 

m 

CN 



o 

CD 



o 

x 



o 
o 

CO 
x 



< 




< 



O 
C 



CM 





L — J ^— ' 






LU 




^<C 


OOLU 

<c ^ 

QQq 


CH. 


u_ — 




Q 




So 


LU 




22 








o 




■zlZ. 




Q_>- 


o< 


LU 









- ->- 

— J CO LU 
^ CO ^ 
#LU 

^ct: ^ 

IQO 
UQiZ 

lu 

uiOZ 
CO — I LU 

A_ 



CO 



S3 



o 

CO 





lZT 








<c 




or 




Ll_ 












m 




o 




<: 


o 


LU 


CO 






CO 


Ld 




CO 


o 


< 




00 
Ld 








no 


1— 


u_ 




-z. 




o 




o 


00 


1 — 
1 


CD 


ZD 


rO 


iS 




I 


LU 
Q 



Ld 
O 
< 
CO 
CO 



o 
I 

z 
o 

CO 



CM 
O 




Ld 
CO 

O 

••• Q_ 

CO 
Ld 
CC 



O 
I 



o 



o 

CO 



D_ 
< 

6 

CO 



< 



a 

Ld 



o 

< 
or 



o 

CO 



Ld 
CO 

z 
o 

Q_ 
CO 
Ld 

cr 



< 
cr 

QQ 

I 

< 
O 

O 

oo 



/ 



< 
or 



CD 
O 



O 
CO 



O 
CO 

> 
o 
cr 
a. 

Ld 
01 



o 

CO 



CO 

z 
o 

CL 

co 

Ld 



o 

CO 

> 
o 

O CsL 
Q_ 
Ld 

cc 



CO 

o 



CT> 
O 



Ld 



o 
o 



o 

N 



FIG. 62 



MSB-BYTE FIRST 
LSB— BIT FIRST 



•735 



-736 



737 



■738 



739 



740 



STATUS 


MS CTR 


CH. ID 


SID 


RANG INFO. 


EQUALIZER COEFFS. 


2 BYTES 


4 BYTES 


1 BYTE 


2 BYTES 


7 BYTES 


32 BYTES 




8,9 15:0.1 7 



PWR: 
FREQ: 
TIME: 



2 BYTES 

2 BYTES 

3 BYTES 



o 

II 



CD 



Q 
LJ 
> 
CZ 
UJ 
CO 
LU 
CZ 



o 
o 



CO 



§ CO 
CO 
co ~ 

!< CO 
<2 z 

o I— 



o 
o 

I 

CD 



3° 

CO 
CO CO 

§< 



> 

CZ 
LU 
CO 
LJ 
C£ 



Q 
LJ 
> 

a: 

UJ 
CO 
LJ 

cz 



O o LU 
(Z^h- 

cr cr o 

lil LU LU 



LJ 
—I 

CD 
< 



3 

g 
> 



UJ O 

l_ q 

6 ^ 
o o 
o o 



UJ 



K — Q 

o: z =^ 
o => 



OO 



o o ^ 



o 

LJ 



«- O 



Q 
LU 
> 

C£ 

LU 

co 

LU 



Q 
LU 
> 

LU 
CO 
LU 
CZ 



> 
CZ 
LU 
CO 
LU 
CZ 



Q 
LU 
> 

LU 
CO 
LU 
C£ 



> 
CZ 
LU 
CO 
LU 
CZ 



O 1? 



LU 
Q 



CD 



O 

CO 
CO 

o 
o 

Q 



O 
CO 
CO 

CO 

z 



o 
o 

I 

0D 



CO 

CO 
UJ 

o 



o 
o 

CD 



CO 



(3§ 

— cr 



O 
LU 
CZ 

O 

z 

o 
z 
< 
cr 

CO 
LU 

o 



CZ 

o 
cr 
ct: 
lu 

o 

LJ 



LJ 

I 

CD 
< 



CZ Q 
O LU 
(Z »— 
(Z o 
hi LU 



CD 



LU 
Q 

Q 

o 



> 

CZ 
LU 
CO 
LU 
CZ 



LU O 

u_ o 



-J 
OO 

z o 



5 

o 
> 

X 

I— 
o 

>- z 
Z UJ 

UJ N£ 

Z Ql 



o o <- o 
o o — ^ o 
o o o o 



LU 
Q_ 
LU 
CZ 
Q_ 



o 
o 

I— 
o 
-J 

CO 



2 



o 

LU 

o 
z 

LU 
Q_ 
LU 
CZ 
Q_ 



LU 
Z 
Z 
< 
X 

o 



2 



Q 
LU 
Q 



ct: 

Q_ 

9 

CO 



Q 
LU 
O 

z 

LU 
Q_ 
LU 

cr 

□l 

o 

Lu 

z 

o 
z 

o 
z 
< 



Q 
LU 
Q 



or 

Q_ 
CO 



o 



o 
o 

lu 

i 

< 

o 



Q 
_l 
LU 

L_ 

\— 

CD 



i — i 



CD 



CD 



CD 



CD 
CD 



i — i 
CO 



CD 



lO 
CD 



CD 



i i 

CD 



CN 
CD 



CD 



i — i 
O 



CD 



FIG. 6 4 




■745 



UW_DET 
RANGINGINFO 



EQUALIZER_COFFS 




FIRT_BLK, l_AST_BLK 



RECEIVER 

TDMA 
CONTROL 



744 



FEC_STATS 
(NO_FEC_ERR,CORR_FEC_ERR, 
UNCORR_FEC_ERR) 



PREPENDED 
INFORMATION 



742 



SERVICE 
SLOT TYPE 




743 



-< 
LxJ l«- 

LxJ 



C3 

u 

H 

Uij 

in A 



to 



or 



a: 

LJ 
M 



uj 



j- > O . I . ^ (_) uj ^ 

< | iv_xQ Q LU CD < 

^ < UJ 3 L_ 0T O 
3 u lLQu-Q_Ld 



CN 

m 




UJ cc 
en uj^E 

UJ q M CO [3 

or 3 co b z 
or < In" 

a: a: 



CD 

m 



o 

CO 



O 



CD 
CD 
LO 



BURST 
CONFIGURATION 
REGISTERS 

EN 


Rx.NO^ 


r 



/ 



A 



CO 

m 



CO 

m 



Li_ 

o 
or 



CN 



o 
or 



I 

u. 
O 
or 

Q_ 



O 





UJ 




o 




£ 






CO 


or 

UJ 




i— 











-a 

{a is 



00 
CO 



^ 1 — 
O LJ 

So 
o< 

Q_ 

z < 
O Q 
o 

co o 



Z LU 

o * 
i= ° 

O LL 

°-,s 

l- < 

CO Q 

on 



J 



ST 
O 
< 
Q_ 



< 



O 



O 
O 





LJrz 

n <o H 

8 OCL § 

LlJLu^O 
COO — LU 
CO 



r-O^CO 



O 



CLOLd 
LU-5 



ct: 
o 



Q O 
§00 

o 

LU 
CO 



CD 
O 
CM 



Ld 



o 

I- — I 
CO CO 

on 



cr> 
o 




FIG. 70 



PAYLOADS 






^-528 


^529 530- 


^ 532-^ 


I 

1 
I 

1 


CONCAT 
HDR 


MAC 
HDR1 


/PDU' 


CRC 
1 


MAC 
HDR1 




MAC 
HDRn 


//A 


CRCn 



1 / v 1 ' ' A — 1 — L — r v " y 

525^ 527 530-^532—^534-^ 



# 



o 
o 



;. • 



CO 

od- 



CD 

m 



m 
m 



00 
m 



m 



CO 
o QQ 



< < 



CO lu 

u_ 



CO 
CO 



CO 
UJ 

g 

CM 



QQ 




CO 

is 



Ld 
M 

10 



LU 

o 
< 

GO 
ZD 



Q 

I 

UJ 



CO 

m 
00 



01 

LU 
Q 

< 

1 1 1 

y <t -j 

0 s ^ 



0^0 

0- S < 
CO u. t: 



< 



o 
o 
o 
II 



< 



r- O 

II ^ II 

h- < I 

P O 3= 



CO 
\- 

m 

00 



Q 



O 

!< 



o 

or 



o 

in 
1 — 
o 

LU 
I 

00 
UJ 

II 



< 

Q_ 
I 

(J 
< 



(/) 

m 

CD 



o 

■< o 
^ o 

CO Lu 

U_ Q 
O X 

^9 

UJ < 

' O 

OQ- 

2 O 
+ 2 

"3 



LU 



M 

CO 



CO 
LU 

GO 
CD 



CO 


CO 


CO 


Ld 


LU 


UJ 


YT 


YT 


YT 


CD 


CD 


CD 


CN 


c 





CO CO CO CO 

hhhhh 
m m m m m 

^- ^ %t ^j- 



CO 

H- CO CO CO 

tmbtttb 

m QQ CD CD CD CD 
* — 00 CN * — * — 



CO 
Ld 

CD 
CD 



+ 
c 



Ld 
O 
< 
CO 
3 



Q 
_l 
Ld 



Q_ 
3 
I 

Q_ 
CD 

CO 
< 



Q 

Q Ld 
X co 
^CLX 

O £: CD 



Ld 
Q_ 

I cn 2 

LJ I— < Z 
Z Ul § 



< 

CO 
ro 
II 

Ld 
CL 



_j ^ CO 
LOCOLd 

I! O 
Ld CO O 



CD 
< 

Q 

CL 
CD 

o" 

II 

Ld I 

I 

CD I 
< 



LD 
< 

z: 

Ld 

QL 
CD 



1 

Q_ °~ 
Z><2 

CD X 



CO 
.< 

Ld 



CO 
Ld 
ZD 
O 
Ld 
Ctl 

oO 
o ct: 

51 Ld 

< M 

en O 

CO Ld 

£co 

CO Ld 
J_ CD 



^ Z ^ 
Z — 1 j ii Li_ 

oz!^ 
o r*. »— 

I— LjJ co 
Ld ^ 

o s — q: 
li- 2 o 



£ i- o 
ct: to 

d < Ld 

- 1 o 



0^ rv I— 

Ld Ld CO 
Z ^ (/) 



. I>- 

X Ld _ 
I Ld ^ > 



1° 
1 II 



,Lu Lu 



CD 
< 



< 
CO 

t Q 

CD lu 

O 
Ld > 
-» C? 
O Ld 

09 
h- co 



~. co LLJ r$ ^ 
CD Ld <C ^ O 



O CO 



^< s-P _L_ 

pi q£ Ld o 

Ll. _J Ll_ Ll_ 



on 
o 
x 



Ld 
O 



3 
O 
Ld 
CO 

o 

Ld 
X 

u 

01 
Ld 
Q 

•5 

X 

o 
< 



CO 

o 

X 



co 
O 

UJ 
CD 



CL. 



O 

o 
o 
o 

Q_ 

& 

I 



< 
O 
_l 

Q_ 



< 
O 
-J 

CL 



< 



co 
co 
o 

o 
< 

o 
or 
o 



o 

OL 
O 




CD 

m 

CD 




1 — 

LU 






_j 
< 


S= > 






WAIT 


AR 


<: 







h- 


in 


Ld 


in ^ 


o o 


i— 


< 




Q_ 



CM 

m 

CD 





m 




i — 


1 — 




CO 
LxJ 




S: 


ZD 


Q 


O 




LU 

l 


BA 


LU 


ct: 


o 







yy 



OS- 





J: 

i - 

yyi 



09 



si 



o 
o 



1^ 

C£ lZi 
z 

< 






or 




Ld 
t— 




1— 


C£ CO 








< 




i— 







CO 
Q_ 
3 



O 



o 



u 
J2 



m 



firs 



UJ 
O 
O 



m 
< 




CO 



m 



< 



V 



CM 

to 



m 
m 



CM 
O 



o 



o 

_l 
CO 



CO 
Ld 
ZD 

a 

LU 

ct: 



o 
_j 

CO 

o 
z 

o 
z 
< 
or 



o 
_i 

CO 



FIG. 87 



CREATE 
IDLE SLOT 



i 



ADJUST 
NOTCH 
FILTER 



i 



COMPENSATE 

FOR 
NOTCH FILTER 
DISTORTION 
WITH FBE 



i 



FREEZE 
COEFFIENTS 



I 



ADJUST 
FFE 

DURING RANGING 
PROCESS 



i 



TRANSMIT 
COEFFICIENT 
TO CABLE MODEM 



376 



377 



-378 



-379 



384 



-385 



* 




m 




FIG. 88 A 






^-380 


38 U 








1 

0 


f 



FIG. 88B 




f 




U 

H 



FIG.89A 

16-QAM CONSTELLATION 
BEFORE NOISE REJECTION 



1 

0.8 
0.6 
0.4 

0.2 
0 

-0.2 
•0.4 
-0.6 

-0.8 
1 



I. I 
"a..". 

— 1 


i i 

* * • 


i i i 
• *•* 


i i 

• 


*• 






• • 


* /• • • 






IS • . 


"<:\ 


■•'=?••• 

• 




• — < • 

V- i 


• 

i i 


• • 

i i i 


.V 

**•;* • 

1 1 



-1 -0.8 -0.6-0.4-0.2 0 0.2 0.4 0.6 0.8 1 



m 



FIG.89B 

16-QAM CONSTELLATION 
AFTER NOISE REJECTION 



1 

0.8 
0.6 
0.4 

0.2 
0 

■0.2 

•0.4 

•0.6 

■0.8 
-1 



I I 


1 1 


I l l 
m 


1 1 










- * 




* 




I 1 


i i 


1 I I 


k- _ 

i i 



-1 -0.8 -0.6-0.4-0.2 0 0.2 0.4 0.6 0.8 1 



« • 



FIG.90A 



80 

60 

40 

20 
MAG(db) 

0 

-20- 
-40- 



-60 



-0.5 



386 



387 




NORMALIZED RF FREQ. 



FIG.90B 

•386a ^— 388a 



-10- 
MAG(db) (| 5 



387a 




-0.5 -0.4-0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5 
NORMALIZED FREQ. (F b = 2.56MHz) 



